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Preliminary Amendment 

Amendments to the Claims 

1. {Currently Amended) A test wrapper architecture for testing an electronic circuit 
having one or more hierarchical cores, the test wrapper architecture comprising: 

[[-]] a first core having a wrapper input cell and a wrapper output cell, the 
wrapper input cell and wrapper output cell being configured to receive a primary input 
signal and a test input signal for the first core, and to output a primary output signal and a 
test output signal for the first core; 

[[-]] a second core having a wrapper input cell and a wrapper output cell, the 
wrapper input cell and wrapper output cell being configured to receive a primary input 
signal and a test input signal for the second core, and to output a primary output signal 
and a test output signal for the second core; 

wherein the wrapper input cell and the wrapper output cell of the second 

core are fiirther adapted to receive a test input signal fiom the first core, and to output a 
test output signal to the first core, thereby enabling the first core and the second core to 
be tested in parallel. 

2. (Original) A test wrapper architecture as claimed in claim 1, wherein the wrapper input 
cell and wrapper output cell of the second core are adapted to operate in a In-test mode 
and an Ex-test mode in parallel. 

3. (Original) A test wrapper architecture as claimed in claim 2, wherein the wrapper input 
cell and wrapper output cell of the second core are adapted to apply and capture data in 
parallel. 

4. (Currently Amended) A test wrapper orohitooture as claim e d in claim 2 or 3, A test 
wrapper architecture as claimed in claim 2. wherein the wrapper input cell of the second 
core is adapted to connect the test input signal of the second core to the test output signal 
of the second core in a first mode of operation. 
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5. (Original) A test wrapper architecture as claimed in claim 4, wherein the first mode of 
operation corresponds to a In-test shift mode, during which test data is being shifted 
through the wrapper input cell via a first memory means. 

6. (Original) A test wrapper architecture as claimed in claim 5, wherein the wrapper input 
cell is adapted to connect the data stored in the first memory means to the primary output 
signal in a second mode of operation. 

7. (Original) A test wrapper architecture as claimed in claim 6, wherein the second mode 
of operation corresponds to a In-test normal mode, during which the test data stored in 
the first memory means during a previous shift operation is connected to the primary 
output of the wrapper input cell. 

8. (Currently Amended) A tost wrapper archit e ctur e as claim e d in claim 2 or 3, A test 
wrapper architecture as claimed in claim 2, wherein the wrapper input cell of the second 
core is adapted to connect the test input signal of the first core to the test output signal of 
the first core in a third mode of operation, via a second memory means. 

9. (Original) A test wrapper architecture as claimed in claim 8, wherein the third mode of 
operation corresponds to a Ex-test shift mode, during which test data is shifted between 
the test input and the test output via the second memory means. 

1 0. (Currently Amended) A t e st wrapper orchitectur e as claimed in claim 2 or 3, A test 
wrapper architecture as claimed in claim 2. wherein the wrapper input cell of the second 
core is adapted to connect the primary input signal of the second core to the second 
memory means in a fourth mode of operation. 

11. (Original) A test wrapper architecture as claimed in claim 10, wherein the fourth 
mode of operation corresponds to a Ex-test normal mode, during which test response data 
received 
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12. (Currently Amended) A test wrapper architecture as claimed in claim 2 or 3, A test 
wrapper architecture as claimed in claim 2. wherein the wrapper output cell of the second 
core is adapted to connect the test input signal of the second core to the test output signal 
of the second core in a first mode of operation. 

13. (Original) A test wrapper architecture as claimed in claim 12, wherein the first mode 
of operation corresponds to a In-test shift mode, during which test data is being shifted 
through the wrapper output cell via a third memory means. 

14. (Currently Amended) A test wrapper architocturo as claim e d in claim 2 or 3, Atgst 
wrapper architecture as claimed in claim 2. wherein the wrapper output cell of the second 
core is adapted to connect the primary input signal to the third memory means in a second 
mode of operation. 

15. (Original) A test wrapper architecture as claimed in claim 14, wherein the second 
mode of operation corresponds to a In-test normal mode, during which the test response 
data observed from the second core is stored in the third memory means. 

16. (Currently Amended) A tost wrapper arohitooture as olaimod in claim 2 or 3, A test 
wrapper architecture as claimed in claim 2. wherein the wrapper output cell of the second 
core is adapted to connect the test input signal of the first core to the test output signal of 
the first core in a third mode of operation, via a fourth memory means. 

17. (Original) A test wrapper architecture as claimed in claim 16, wherein the third mode 
of operation corresponds to a Ex-test shift mode, during which test data is shifted 
between the test input and the test output via the fourth memory means. 

18. (Currently Amended) A t e st wrapp e r architectur e as olaimod in claim 2 or 3, A test 
wrapper architecture as claimed in claim 2, wherein the wrapper output cell of the second 
core is adapted to connect test data stored in the fourth memory means to the primary 
output for the first core in a fourth mode of operation. 
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19. (Original) A test wrapper architecture as claimed in claim 18, wherein the fourth 
mode of operation corresponds to a Ex-test normal mode, during which test data stored in 
the fourth memory is connected to the primary output for the first core. 

20. (Currently Amended) A tost wrapp e r architectur e as claim e d in any one of claims 5, 8 , 
13 or 16, A test wrapper architecture as claimed in claim 5. wherein one or more of the 
memory means is a flip-flop. 

21 . (Currently Amended) A tost wrapp e r archit e ctur e as claimed in any on e of th e 
pr e c e ding claims, A test wrapper architecture as claimed in claim 1 , wherein the first core 
is a parent core and the second core is a child core in the hierarchy. 

22. (Currently Amended) A wrapper cell for a test architecture used for testing an 
electronic circuit having one or more hierarchical cores, the wrapper cell comprising: 
[[-]] a first input for receiving a primary data signal; 

[[-]] a second input for receiving a test data signal; 
[[-]] a first output for outputting a primary data signal; 
a second output for outputting a test data signal; 

wherein the wrapper cell fiirther comprises a third input for receiving a 

test input signal from another core, and a third output for outputting a test output signal to 
the other core. 

23. (Currently Amended) A wrapper cell as claimed in claim 22, wherein the wrapper cell 
is an input wrapper cell comprising: 

[[-]] a first multiplexer, the first multiplexer having a first input connected to the first 
input signal, a second input connected to an output of a first memory means and to the 
second output of the wrapper cell, and having an output connected to the first output of 
the wrapper cell; 
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[[■]] a second multiplexer, the second multiplexer having a first input connected to the 
second input of the wrapper cell, a second input connected to the first output of the 
wrapper cell, and having an output connected to the input of the first memory means; and 
[[-]] a third multiplexer, the third multiplexer having a first input connected to the first 
input of the wrapper cell, a second input connected to the third input of the wrapper cell, 
and 

an output connected to the third output of the wrapper cell via a second memory 

means. 

24. (Original) A wrapper input cell as claimed in claim 23, wherein in a first mode of 
operation (In-test shift) the wrapper input cell is adapted to connect the second input to 
the second output, via the first memory means. 

25. (Original) A wrapper input cell as claimed in claim 23, wherein in a second mode of 
operation (In-test normal), the wrapper input cell is adapted to output data stored in the 
first memory means to the first output. 

26. (Original) A wrapper input cell as claimed in claim 23, wherein in a third mode of 
operation (Ex-test shift), the wrapper input cell is adapted to connect the third input to the 
third output via the second memory means. 

27. (Original) A wrapper input cell as claimed in claim 23, wherein in a fourth mode of 
operation (Ex-test normal), the wrapper input cell is adapted to connect the first input to 
the second memory means. 

28. (Currently Amended) A wrapper cell as claimed in claim 22, wherein the wrapper cell 
is an output wrapper cell comprising: 

[[-]] a first multiplexer, the first multiplexer having a first input connected to the 
first input signal, a second input connected to an output of a first memory means and to 
the third output of the wrapper output cell, and having an output connected to the first 
output of the wrapper output cell; 
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[[-]] a second multiplexer, the second multiplexer having a first input connected to the 
second input of the wrapper output cell, a second input connected to the first input of the 
wrapper output cell, and having an output connected to the input of a second memory 
means; and 

[[-]] a third multiplexer, the third multiplexer having a first input connected to the first 
input of the wrapper output cell, a second input connected to the third input of the 
wrapper output cell, and an output connected to the third output of the wrapper output 
cell via the first memory means. 

29. (Original) A wrapper output cell as claimed in claim 28, wherein in a first mode of 
operation (In-test shift) the wrapper output cell is adapted to connect the second input to 
the second output, via the second memory means. 

30. (Original) A wrapper output cell as claimed in claim 28, wherein in a second mode of 
operation (In-test normal), the wrapper output cell is adapted to connect the first input to 
the second memory means. 

3 1 . (Original) A wrapper output cell as claimed in claim 28, wherein in a third mode of 
operation (Ex-test shift), the wrapper output cell is adapted to connect the third input to 
the third output via the first memory means. 

32. (Original) A wrapper output cell as claimed in claim 28, wherein in a fourth mode of 
operation (Ex-test normal), the wrapper output cell is adapted to connect test data stored 
in the first memory means to the first output. 

33. (Currently Amended) A wrapper output cell as claimed in any ono of oloims 2 8 to 32, 
A wrapper output cell as claims in claim 28. fiirther comprising a fourth multiplexer 
having a first input connected to receive the output of the third multiplexer and a second 
input connected to receive the output of the first multiplexer, the output of the fourth 
multiplexer providing the input to the first memory means. 
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34. (Original) A wrapper output cell as claimed in claim 33, wherein the wrapper output 
cell is adapted to test the third multiplexer. 

35. (Currently Amended) A method of testing an electronic circuit having one or more 
hierarchical cores, the method comprising the steps of: 

[[-]] in a first core having a wrapper input cell and a wrapper output cell, 
configuring the wrapper input cell and wrapper output cell to receive a primary input 
signal and a test input signal for the first core, and to output a primary output signal and a 
test output signal for the first core; 

[[-]] in a second core having a wrapper input cell and a wrapper output cell, 
configuring the wrapper input cell and wrapper output cell to receive a primary input 
signal and a test input signal for the second core, and to output a primary output signal 
and a test output signal for the second core; and 

configuring the wrapper input cell and the wrapper output cell of the second 

core to receive a test input signal fi-om the first core, and to output a test output signal to 
the first core, thereby enabling the first core and the second core to be tested in parallel. 

36. (Currently Amended) An integrated circuit comprising a test wrapper architecture es 
olaimed in olaims 1 to 21 or a wrapper c e ll as claim e d in olaims 22 to 3 4 . as claimed in 
claim 1 . 

37. (Currently Amended) An automatic test equipment comprising means for operating a 
test wrapper architecture as d e fin e d in claims 1 to 21, or a wrapper c e ll as claim e d in 
olaims 22 to 34. as defined in claim L 

38. (New) An integrated circuit comprising a wrapper cell as claimed in claim 22. 

39. (New) An automatic test equipment comprsing means for operating a wrapper cell as 
claimed in claim 22. 
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